A Sphingomonas-like bacterium, strain KC7 T , was isolated from a marine crustacean specimen obtained from the Sea of Japan and subjected to a polyphasic study. Comparative 16S rRNA gene sequence analysis positioned the novel strain in the genus Sphingomonas as an independent lineage adjacent to a subclade containing Sphingomonas trueperi LMG 2142
, was isolated from a marine crustacean specimen obtained from the Sea of Japan and subjected to a polyphasic study. Comparative 16S rRNA gene sequence analysis positioned the novel strain in the genus Sphingomonas as an independent lineage adjacent to a subclade containing Sphingomonas trueperi LMG 2142 T ,
Sphingomonas pituitosa EDIV T and Sphingomonas azotifigens NBRC 15497
T . Strain KC7 T shared highest 16S rRNA gene sequence similarity (96.1 %) with S. trueperi LMG 2142 T ,
Sphingomonas dokdonensis DS-4 T and S. azotifigens NBRC 15497 T ; similarities to strains of other recognized Sphingomonas species were lower (96.0-93.9 %). The strain contained sphingoglycolipid and the predominant fatty acids were C 16 : 1 , C 16 : 0 and C 18 : 1 ; 2-OH C 14 : 0 was the major 2-hydroxy fatty acid. Previously, these lipids have been found to be characteristic of members of the genus Sphingomonas sensu stricto. On the basis of phylogenetic analysis and physiological and biochemical characterization, strain KC7 T represents a novel species of the genus Sphingomonas, for which the name Sphingomonas japonica sp. nov. is proposed. The type strain is KC7 T (5KMM 3038
Members of the genus Sphingomonas sensu stricto (Yabuuchi et al., 1990 (Yabuuchi et al., , 2002 Takeuchi et al., 2001; Busse et al., 2003) have been isolated from a variety of natural sources, rhizospheres, soil, aquatic habitats and clinical material, but little is known about Sphingomonas strains dwelling in marine environments, particularly those associated with animals. In a previous study, a novel species was described, Sphingomonas molluscorum, associated with the marine mollusc Anadara broughtoni obtained from the Sea of Japan (Romanenko et al., 2007) . Here, polyphasic characterization is reported of a Sphingomonas-like bacterium, strain KC7 T , which was isolated from the crab Paralithodes camtschatica, a marine crustacean of the order Decapoda, collected from Peter the Great Bay, Sea of Japan, Russia. P. camtschatica, the Alaskan king crab or Japanese crab, is an edible and commercially valuable crab that inhabits shallow water off Japan, along the coast of Alaska and in the Bering Sea. Phylogenetic analysis based on 16S rRNA gene sequences confirmed that strain KC7 T belongs to the genus Sphingomonas and may represent a novel species of this genus.
Strain KC7
T was isolated on marine agar 2216 (MA; Difco) from a sample of haemolymph from a specimen of P. camtschatica. It grew aerobically on R2A agar, tryptic soy agar (TSA), MA and marine broth (MB) (all from Difco) at 28 u C; it was stored at 280 u C in MB supplemented with 30 % (v/v) glycerol. Motility was observed by the hanging drop method as described by Gerhardt et al. (1994) . The Gram reaction, oxidase and catalase reactions, H 2 S production and hydrolysis of casein, gelatin, starch, chitin and Tween 80 were tested according to methods described by Smibert & Krieg (1994) . The oxidation/fermentation medium of Hugh & Leifson (1953) was used to test for acid production from carbohydrates with 1 % (w/v) of each compound. Growth at different temperatures, pH and salinities was studied as described previously (Romanenko et al., 2005 (Romanenko et al., , 2007 . Biochemical tests were carried out using API 20NE, API ID32 GN and API ZYM test kits (bioMérieux) as described by the manufacturer. For polar lipid and fatty acid analyses, strain KC7
T was cultivated on TSA at 28 u C for 3 days and lipids were extracted using the chloroform/methanol extraction method of Bligh & Dyer (1959) . Polar lipids were analysed as described by Denner
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain KC7
T is AB428568.
Two-dimensional TLC of polar lipids of strain KC7 T , a maximumlikelihood phylogenetic tree based on 16S rRNA gene sequences and cellular fatty acid profiles of strain KC7
T and related strains are available as supplementary material with the online version of this paper. The 16S rRNA gene sequence of strain KC7 T (1481 nt) was determined as described by Shida et al. (1997) . The sequence obtained was compared with 16S rRNA gene sequences retrieved from the EMBL/GenBank/DDBJ databases by using the FASTA program (Pearson & Lipman, 1988) . Phylogenetic trees were constructed by the neighbour-joining and maximum-likelihood methods with CLUSTAL_X (version 1.83; Thompson et al., 1997) and the PHYLIP package (Felsenstein, 1989) , respectively, after multiple alignment of data by CLUSTAL_X (version 1.83; Thompson et al., 1997) . Distances were calculated according to Kimura's two-parameter model. The robustness of phylogenetic trees was estimated by bootstrap analysis of 1000 replicates for the neighbour-joining tree and of 100 replicons for the maximum-likelihood tree with SEQBOOT and CONSENSE programs in the PHYLIP package (Felsenstein, 1989) .
T was a Gram-negative, aerobic, oxidase-and catalase-positive, yellow-orange-pigmented, motile bacterium. Physiological, biochemical and chemotaxonomic characteristics of strain KC7
T are given in Table 1,  Supplementary Table S1 and Supplementary Fig. S1 (available in IJSEM Online) and in the species description. The polar lipids of strain KC7
T comprised phosphatidylcholine, sphingoglycolipid, phosphatidylglycerol, phosphatidylethanolamine and one unknown lipid ( Supplementary  Fig. S1 ). Strain KC7 T could be distinguished from established Sphingomonas species (Kämpfer et al., 1997; Denner et al., 2001; Busse et al., 2003 Busse et al., , 2005 Romanenko et al., 2007) by the absence of diphosphatidylglycerol, phosphatidylmonomethylethanolamine, glycolipids, phosphatidyldimethylethanolamine, aminolipids and aminophospholipids. The fatty acid profile of strain KC7
T was characterized by C 18 : 1 (34.2 % total fatty acids), C 16 : 1 (24.6 %) and C 16 : 0 (13.9 %) as predominant fatty acids (comprising 72.7 % total fatty acids), 2-OH C 14 : 0 (12.2 %) as the major 2-hydroxy fatty acid and the absence of 3-hydroxy fatty acids (Supplementary Table S1 ), which is in line with fatty acid data reported for recognized species of the genus Sphingomonas (Kämpfer et al., 1997; Takeuchi et al., 2001; Busse et al., 2003 Busse et al., , 2005 . Minor fatty acid components in strain KC7
T were C 14 : 0 (3.8 %), C 15 : 0 (2.0 %), C 17 : 1 (3.9 %) and C 19 : 1 (4.7 %).
Neighbour-joining phylogenetic analysis based on 16S rRNA gene sequences affiliated the novel isolate to the genus Sphingomonas as an independent species (Fig. 1) . The same relationship was also evident from the dendrogram generated by the maximum-likelihood method (Supplementary Fig. S2 ). According to the FASTA search results, Sphingomonas trueperi LMG 2142 T , Sphingomonas azotifigens NBRC 15497 T and Sphingomonas dokdonensis DS-4 T were the closest relatives of strain KC7 T (all 96.1 % sequence similarity). Low 16S rRNA gene sequence similarity values of 96.0-93.9 % were obtained with other members of the genus Sphingomonas. Taking into account the 16S rRNA gene sequence similarity cut-off value (97.0 %) for delineating bacterial species proposed by Stackebrandt & Goebel (1994) and subsequently reevaluated (up to 98.7 %) by Stackebrandt & Ebers (2006) , it is concluded that strain KC7
T can be regarded as a representative of a novel species of the genus Sphingomonas.
The differential phenotypic characteristics of KC7
T and phylogenetically related species of the genus are displayed (Reddy & Garcia-Pichel, 2007) ; 9, S. desiccabilis (Reddy & GarciaPichel, 2007) . +, Positive; 2, negative; W, weak reaction; S, slow reaction; V, variable reaction between strains; NG, no growth; ND, no data available. All bacteria were negative for indole production and phenylacetate assimilation. in Table 1 . Strain KC7 T could be distinguished from its close relatives in being able to produce H 2 S and its inability to assimilate carbohydrates. Strain KC7
T was similar to Sphingomonas panni and S. dokdonensis in terms of substrate assimilation patterns, but differed from S. panni in motility and the inability to assimilate citrate and Lproline and from S. dokdonensis in the negative reactions for starch hydrolysis and assimilation of mannose, salicin, acetate and adipate. Based on the results obtained, it is proposed that strain KC7
T should be assigned to the genus Sphingomonas as a representative of a novel species, Sphingomonas japonica sp. nov.
Description of Sphingomonas japonica sp. nov.
Sphingomonas japonica (ja.po9ni.ca. N.L. fem. adj. japonica Japanese, pertaining to the Sea of Japan, the place from which the type strain was isolated).
Cells are Gram-negative, motile rods (0.6-0.8 mm wide and 1.5-1.8 mm long). Colonies on R2A agar are 1-2 mm in diameter, yellow-orange pigmented, smooth, shiny and transparent, with regular edges. No production of diffusible pigments is observed. Growth temperature optimum is 25-28 u C; no growth occurs at 4 or 37 u C. Sodium ions are not required for growth. Oxidase and catalase are positive and b-galactosidase is weakly positive in API 20NE tests. The type strain is KC7 T (5KMM 3038 T 5NRIC 0738 T 5JCM 15438 T ), isolated from a specimen of the crab Paralithodes camtschatica collected from Peter the Great Bay, Sea of Japan, Russia. 
